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ABSTRACT: The toxic properties of crude oil were hitherto described. Therefore, several materials are being tested 
for protective potential counter to petroleum toxicity. This study evaluated the oxidative stress status of rats fed diet 
incorporating petroleum tainted diet with red palm oil.  Four groups with six rats in each group were employed in this 
study. Rats in group 1 were fed with fish feed only while rats in group 2 were fed with crude oil tainted diet and  rats in 
groups 3 and 4 were fed with contaminated feed that was pre-treated with 4 ml and 8 ml of red palm oil respectively. 
The rats were exposed to the respective diet for 30 days and had water freely. Thereafter standard analytical methods 
were used to measure oxidative stress markers in organs/tissues of rats. The results showed that crude oil tainted diet 
stimulated lipid peroxidation and cause decline in reduced glutathione level, superoxide dismutase and catalase activities 
in the organ/tissues of rats which were significant (P < 0.05) relative to control. Pre-treatment of the rat diets with red 
palm oil   significantly (P < 0.05) drop lipid peroxidation and increase level of antioxidant markers in the organ/tissues 
of rats in relation to the values in rats fed with diet tainted with crude oil only. This study has confirmed that red palm 
oil can evade the oxidative insult elicited by crude oil intoxication in various organs/tissues. Therefore, red palm oil 
should be made a major dietary component for inhabitants of petroleum producing areas of the world.  
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Crude oil is a diverse and harmful chemical that is 
injurious to the health of exposed animals and man 
(Ujuwundu et al., 2012; Jing et al., 2016; Dinesh, 
2016).The health import of crude oil has been centred 
on its ability to induce oxidative stress (Achuba et al., 
2016), a pathophysiological process that predisposes 
animals to many diseases (Ezejiofor et al., 2014; Conti 
and Shaik-Dasthagirisaeb, 2015; Khan et al., 2017) as 
well as organ and tissue damages  (Achuba and 
Ogwumu, 2014a; Achuba and Nwokogba, 2015). This 
is the basis why many studies are focussing on search 
for materials with antioxidant capacity as antidote for 
crude oil toxicity (Achuba and Nwokogba, 2015; 
Achuba et al., 2016). A good number of substances 
with perceived antioxidant properties had been tried 
against free radical linked damage (George et al., 
2012; George et al., 2013; Achuba and Nwokogba, 
2015; George et al., 2015; Dinesh, 2016; Okpoghono 
et al., 2018a). And one such food ingredient that has 
been tried at histological and biochemical levels is red 
palm oil (Achuba and Ogwumu, 2014ab). This food 
ingredient is rich in vitamins and antioxidant 
(Oguntibeju et al., 2009; Fife, 2010). Moreover, crude 
oil has been implicated as a free radical generator in 
exposed animals (Achuba and Osakwe, 2003; Achuba, 
2010). The aim of this study was to evaluate the effect 
of treatment of crude oil contaminated diet with red 
palm oil on oxidative stress parameters in 
organs/tissues of wistar albino rats. 
 
MATERIALS AND METHODS  
Materials:  Crude oil was obtained from Platform flow 
Station, Umutu/Ebedei, Delta State, Nigeria. The 
reagents used are of quality analytical grade. 
 
Experimental animals: Twenty four male albino 
wistar rats were acquired from a local animal dealer in 
Abraka. The experimental rats were kept in clean 
wooden cages and left to acclimatize for two weeks on 
1.0 mm Vita fish feed. Thereafter, the rats were 
weighed and the weights ranged between 160 to 185g. 
 
Treatment of animals: The twenty four male wistar 
albino rats were assigned to four groups with six rats 
in each group. Rats in control, group 1 were fed with 
fish feed only. Rats in group 2 were fed with fish feed 
contaminated with crude oil (4ml per 100g of feed).  
Rats in group 3 were fed with fish feed contaminated 
with crude oil (4ml per 100g of feed) plus 4ml of red 
palm oil.  Rats in group 4 were fed with fish feed 
contaminated with crude oil (4ml per 100g of feed) 
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plus 8ml of red palm oil. The rats in each group were 
permitted free access to clean drinking water. The 
quantity of crude oil and red palm oil in the respective 
diets were established to be tolerated by the animal for 
a long time in a previous study. The feeds for the 
groups were prepared fresh daily and left over feed 
remnants were regularly discarded. The rats were 
exposed to their respective diets for a period of 30 
days. 
 
Preparation of tissue homogenate: The rats were 
sacrificed after twenty four hours fasting on the 31st 
day. One gram of each tissue was separately 
homogenized in 10 ml of normal saline and then 
centrifuged at 2,500 revolutions per minutes for 15 
minutes to obtain the supernatant which was 
immediately used for biochemical analysis. 
 
Determination of oxidative stress parameters: 
Oxidative stress parameters were determined in the 
liver, kidney brain, heart, intestine and testes by using 
standard methods. Lipid peroxidation was determined 
by the method of Buege and Aust (1978). The activity 
of SOD was assayed using the method of Misra and 
Fridovich (1972). The method reported by Rani et al. 
(2004) was adopted for the assay of catalase activity. 
The reduced glutathione concentration was estimated 
using the method of Ellman (1959). 
 
Statistical Analysis: The data were analyzed using one 
way analysis of variance (ANOVA) and least 
significant difference (LSD) using version 20 of SPSS 
package. Significant differences between groups were 
set at P<0.05 
RESULTS AND DISCUSSION  
Excessive free radical is generated during crude oil 
toxicity that initiates membrane lipid disintegration 
(Achuba and Osakwe, 2003; Nwaogu et al., 2011; 
Ujowundu et al., 2012; Ita and Edagha, 2016). This 
explains the increase in membrane lipid peroxidation 
in the tissues of rats fed COD (Table 1). However, 
treatment of rats fed COD with the different red palm 
oil significantly decreased the level of lipid 
peroxidation as compared with that of the control in 
the respective tissues. This finding corroborates 
Oyinloye et al. (2016) who reported that aqueous 
extract of M. myristica prevent lipid peroxidation. The 
reduced lipid peroxidation in the tissues of rats fed 
COD plus red palm oil indicates the anti-oxidative 
protective role of red palm oil against COD induced 
damage on cell membranes.  The protective role of red 
palm oil against petroleum stimulated nephrotoxicity 
had been reported (Achuba and Ogwumu, 2014a). 
 
The marked reduction in SOD and catalase activities 
of rats fed COD and the enhanced SOD and catalase 
activities when red palm oil was administered were in 
agreement with other studies (Achuba and Otuya, 
2006; Sunmonu and Oloyede, 2007; Nwaogu et al., 
2011) (Tables 2 and 3). Treatment of COD with red 
palm oil reversed the activities of antioxidant 
enzymes: superoxide dismutase and catalase in the 
organs/tissues of rats. The simultaneous increase in the 
activities of these enzymes has been reported as a 
potent defense against petroleum oil stimulated 
reactive oxygen species (Okpoghono et al., 2018b). 
 
Table 1: MDA levels in organs/tissues of rats fed with red palm oil pretreated crude oil contaminated diet 
 
Results are expressed as mean ± SD. Superscript of different letters in a column are significantly ( P <0.05) different 
 
Table 2: SOD activities in organs/tissues of rats fed with red palm oil pretreated crude oil contaminated diet 
 
Results are expressed as mean ± SD. Superscript of different letters in a column are significantly ( P <0.05) different 
 
In the same vein, addition of red palm oil to the COD reduced the 
deleterious effect of crude oil by enhancing the level of reduced glutathione 
in the organs/tissues of rat exposed to the diet (Table 4).  
 
Disruption of 
antioxidant status by 
crude oil had been 
reported (Adedara et 
al., 2012; Ebokaiwe 





in organ/tissues of 
rats fed with crude oil 




had been reported 
(Okpoghono et al., 
2018b).  
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Table 3: Catalase activities in organs/tissues of rats fed with red palm oil pretreated crude oil contaminated diet 
 
Results are expressed as mean ± SD. Superscript of different letters in a column are significantly ( P <0.05) different 
 
Table 4:  GSH levels in organs/tissues of rats fed with red palm oil pretreated crude oil contaminated diet 
 
Results are expressed as mean ± SD. Superscript of different letters in a column are significantly ( P <0.05) different 
 
It is no surprise, therefore, that red palm oil pre-treatment of crude oil contaminated diet 
tend to restore the concentration of reduced glutathione near the values in control animals. 
This study had been able to establish that red palm oil exhibited positive modulatory effect 
on crude oil mediated alterations in oxidative stress indices of experimental rats. 
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